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GROSS PRIVATE DOMESTIC PRODUCT AND FACTOR OUTLAY, 1952-1973 (BILLION CURRENT LIRE)
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Private Domestic

Product
2. Inve s tment
Goods Product

4. Inventory
3. Consumption Goods
Goods Product Product
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Export
Product
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Compensation

7. Property
Compensation
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The series for

curren t do llar

q itself is then constructed by setting it equal to the
t

value (Ptqt) in the base year. We use 1963 as the base

year for all our quantity indexes.

It is convenient to have the product of price and quantity indexes

equal to the value of transactions so that standard accounting identities

hold for variables defined as price and quantity index numbers. Accordingly,

we construct discrete Divisia price indexes as the value in current prices

divided by the discrete Divisia quantity index

P ..
t

The res luting price indexes are approximately equal to the Divisia price

indexes.

We proceed to construct price and quantity indexes for total product

and its components using the Divis1a aggregation procedure described above.

We first construct separate quantity indexes for purchases of investment

goods by the private domestic sector and the government sector. The quantity

index of private domestic purchases of investment goods is a Divisia index

of (1) nonresidential structures, (2) machinery and equipment, (3) residential

structures, and (4) consumer durables. The quantity index of general govern-

ment purchases of investment goods is a Divisia index of structures and

producer durable equipment. The quantity index of domestic final sales of

investment goods is then constructed as a Divisia index of the quantity

indexes for the private domestic and general government sectors.

The quantity index of consumer purchases of goods and services is a
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Divisia index of (1) nondurable goods and services as defined in the

national income accounts, and (2) our imputation for consumer durable

services. Th~ quantity index of general government net purchases of

consumption goods from the business sector is computed by subtracting

general government GNP from current government expenditures, both in

constant prices. The quantity index of domestic final sales of consumption

goods is then constructed as a Divisia Index of the quantity indexes for

the consumer and general government sectors and subtracting out rest of

world GNP.

The quantity index of domestic final sales is constructed as a Divisia

quantity index of the quantity indexes of domestic final sales of (1)

investment goods, (2) consumption goods, and (3) changes in business in-

ventories. Net exports are excluded from this Divisia Index because th~y

take on negative values over the time period in question. Finally, the

quantity index of gross private domestic product is constructed by adding

2
the quantity indexes of (1) domestic final sales, and (2) net exports.

Approximate Dvisia price indexes corresponding to all of the above

defined quantity indexes are computed by dividing the current dollar values

by the quantity indexes. Since the quantity indexes are all constructed

such that they equal the current dollar values in 1963, our aggregat~ price

indexes all equal unity in 1963. Price and quantity indexes for gross

private domestic product are presented in Table 3.

2 We sum these quantity indexes rather than use the Divisia index pro-
cedure since net exports can be negative. Our Divisia index procedure re- .
quires taking logarithms. If a quantity series can take negative values,
the indexing procedure is not well-def~ned.



TABLE 3

GROSS PRIVATE DOMESTIC PRODUCT AND FINAL SALES. ITALY 1952-1913 (CONSTANT LIRE of 1963)

r
Year 1. Gross Private

DOIIe.tic Product
Price Index

2. Gross Private
Domestic
Product
Quantity Index

3. Consumption 4.
Goods
Product
Price Index

Consumption
Goods Product
Quantity
Index

5. Investment
Goods
Product
Price Index
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TABLE 3 (continued)
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Year e. lnves tment
Goods Product
Quantity
Index

7. Inventory
Goods
Product
Price Index

8. Inventory
Goods Product
Quantity
Index

9. Net Exports
Goods Product
Price Index

10. Net Exports
Goods Product
Quantity
Index
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1957 4830.8 I .9" 156,0 -2.l96 5",0
1951 · 0 9 158.2 I .909 175.0 I .e.t9 Z.... o! ,
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Year 11. Relative Share
of Investment
Goods

TABLE 3 (continued)

r

19SZ : .Z"
1953 : .252
19511 .211
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195& .267
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I
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\
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4. Price and Quantity Index Numbers for
Total Factor Input

We would like to use the same Divisia aggregation procedures to construct

a quantity index of total input as we did to construct aggregate output.

It is possible to construct a Divisia index of the aggregate input of

capital services, but there is insufficient data available to carry out a

similar procedure for labor services. It would be desirab Ie to distinguish

among different categories of labor classified by sex, number of years of

schooling, occupation, age and so on. However, earnings data cress-

classified with these characteristics are not available.

Following Jorgenson and Griliches (1967), our quantity index of labor

input is a product of total persons employed, average hours worked per person

.employed, and a quality index based on the educational composition of the

labor force.

To construct our quaiity index we use information on the educational

composition of the labor force from the Ninth Census of Italy for 1951 and

from the DECD publication Reviews of National Policies for Education, Italy,

for 1960, 1963, 1966. We present the composition for these four years in

Table 4. We use earnings weights taken from Denison (1967) •. We expan~

Denison's weights for education to the level he suggests is appropriate 1£

age and sex classifications are not used in the labor quality index. We

present the earnings figure in Table 4. In Table 5 we present our computation

of the annuai percentage changes in our quality index of labor input. We

multiply averaRe hours per man times employment, times the index of educational

attainment to obtain our quantity index of labor input. The implicit pril,,'l,,'

of labor services is computed by dividing our estimate of total labor
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TABLE 4

PROPORTION OF ACTIVE POPULATION BY HIGHEST YEAR OF SCHOOL COMPLETED

Years of Weights of Educational Attainment
Schooling 1951 1960 1963 1966

0'; 2 23.7 31.6 25.3 20.3 16.67

3 - 7 64.3 51.5 55.5 57.2 55.43

8 - 11 6.2 9.4 11.0 13.4 107.33

12 - 15 3.9 5.2 5.8 6.3 181.30

16+ 1.8 2.3 2.4 2.8 256.67

Sources: 1) 1951: derived from the Ninth Census of Italy, 1951, Volume 7,
p. 309

2) 1960-1963-1966: OECD, R.v1~s of National Policies for Education,
p. 35. Denison's allocation of years of schooling by degree
for 1951 (Why Growth Rates Differ, p. 398) has been collapsed
into broader categories.

3) Income weights are taken from Denison using the full differential
between educational groups.
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TABLE 5

*RElATIVE PRICES • CHANGES IN THE DISTRIBUTION OF THE lABOR FORCE.
AND INDEXES OF lABOR-INPUT PER MANHOUR. ITALIAN lABOR

FORCE

School year p' t.e p' t.e p' t.e
completed

1951-60 1960-63 1963-66

0 - 2 .285 7.9 .272 -6.3 .253 -5.0

3 - 7 .946 -12.8 .904 4.0 .843 1.7

8 - 11 1.832 3.2 1.750 1.6 1.632 2.4

12 - 15 3.095 1.3 2.955 0.6 2.757 0.5

16+ 4.381 0.5 4.184 0.1 3.903 0.4

Percentage change .0222 .0689 .0703
in Labor Input
per Manhour

Annual Percentage .0025 .0230 .0234
Change

* The relative prices are computed using the appropriate mean period distributiun
of the labor force as weights.
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compensation by the quantity index of labor input. In Table 6 we present

annual estimates for (1) total employment, (2) the index of educational

attainment, (3) average annual hours per person employed, (4) the price index

of labor input, and (5) the quantity index of labor input.

The starting point for a quantity index of capital input is a perpetual

inventory estimate of the stock of each type of capital, based on past in-

vestments in constant prices. ,At each point of time, the stock of each

type of capittal is the sum of stocks remaining from past investments of each

vintage. Under the assumption that efficiency of capital goods declines

geometrically, the rate of replacement, say 0, is a constant. Capital stock

at the end of every period may be estimated from invesbnent and capital

stock at the beginning of the period:

where K
t

is end of period capital stock, At the quantity of investment, and

K
t

_
l

the capital stock at the beginning of the period.

For each type of capital included in our accounts, we prepare perpetual

inventory estimates of the stock as follows: First, we obtain a benchmark

estimate of capital stock from data on national wealth in constant prices.

Second, we deflate the investment series to obtain investment in constant

prices. Third, we choose an estimate of the rate of replacement. Finally,

we estimate capital stock in every period by applying the perpetual inv~ntory

method described above.

We construct capital stock estimates for six distinct classes of assets:

(1) nonresidential structures, (2) machinery and equipment, (3) inventories,

(4) residential structures, (5) consumer durables, and (6) land. All of our



TABLE 6

PRIVATE DOMESTIC LABOR INPUT, 1952-1973 (CONSTANT LIRE of 1963)

Year 1. Private 2. Educationa 1 3. Private 4. Private 5. Private Domestic
Domestic Attainment Domestic Domestic Labor Input,
Persons Per Person Hours Per Labor Input, Quantity Index
Engaged (Index) Person Price Index

(Bi1l1ons) (Thousands
Per Year)

!QS2 1~"7C1 .9115 1.01" .41bl 12blb.8
1~~3 l"b65 .917 1.0lS .Cl9b 13009.2
IQ~ .. 1Q 12' .Q1 9 1.(137 .510 ! llCl Cl (J.3
\'tISS 100ab .Q22 1.(130 .573 134 9 1.3
tCiC:~ 19 11 63 .92a 1.0'15 .&2b 13475.8
!~S7 l Q 10& .92& 1.0?3 .&53 1389".9105(\ lQ13a .9Z9 1.01Cl .b94 13959.5
!';S'4 1Q'OO .9'Jl : 1.(\25 .714 ,

14285.1,
1 C t: "j to025 .93] 1.(\39 .739 t50]~.0
,C;~ t IOOlh .955 1,Oll! ,780

,
15608,11C,e2 1,,73a .977 .997 .875 15811.4

lc;t:3 If\lb3 1.000 1,000 1,000 j lb471,4
t~bt: 182&Q 1,02a ,954 1.147 I 160118.5
l:;c:~ 178bO I.oaa .900 1,272 IS0lt9.}
tQt:b 17~22 1.07l .925 1.109 ! 15&18.1190 7 1770Q t.098 .931 1,192 16412.3,C;e: to 17bJ9 1.12 lJ .910 1.457 169113.7
Iltt: 0 17b72 1• 151 I .64'13 1,586

I 17021.0
1 en·) 170b3 1.ITA .A93 1,819 17651.9

N1 ~ 7 1 1'7590 1.20b .8b2 2.071 17502.3 N

lQ72 '72Qq 1.23£1 .lnT 2.Z85 17405.2
lQ7~ 17142'. 1.2ba .~13 2.731 l7701,S

~
I
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investment data in current and constant prices is derived from the Annuario

di Contabilita Nazionale, published by ISTAT. This also provides investment

data for the general government which we subtract from total investment

figures to derive private domestic sector investment.

We use the deflators implicit in our investment data as estimatcs of

the asset deflators for all assets except for inventories, where the in­

vestment deflators are very erratic. We use a wholesale price index taken

from II Vabre Lire dal 1961 al 1972 (ISTAT), as the ;nventory asset

deflator, We assume that the stock of land is constant, which implies

zero investment.

We take benchmarks for residential structures, nonresidential structur~s,

and machinery and equipment from La Formazione del Capitale in ltaiia by

Ornello Vitali. Our benchmark for total inventories is taken from

"Evaluations of Italian National Wealth in the last Fifty Yaars" by A.

Giannone, in the Banca Nadonale del Lavoro Quarterly Review of Deccmber 1963.

We estimate our consumer durables benchmark.

Our ~timate for the value of private land is derived from data given

in Sintesi Statistica di Un Ventennio cii Vita Economica Italiana by Giuseppe

de Meo, in Annali di Statistica (1973). We use his figures for the value of

land in agriculture. To estimate the value of land in the remaining sectors

we use de Meo's assumption that the value of non-agricultural busincss sector

land is 10% of the value of non-residential construction and residential

land is 157. of the value of residential structures.

The study cited above by Giuseppe de Meo provides estimates for n~dian

lifetimes of various asset types in several sectors of the Italian c~onomy.

We estimate our rates of replacement for producer durable equipment, residential

structures, and non-residential structures on the basis of that information
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after some experimentation. We follow Christensen and Jorgenson (1969) in

using .2 as our replacement rate for consumer durables -- on the assumption

that the U.S. rate is also applicable to Italy. The benchmarks, rcpla~~ment

rates, and deflators are summarized in Table 7. Price indexes for each

asset class for 1952-1972 are given in Table 8.

We assume that the real flow of services from each type of asset is

proportional to its stock. To construct an aggregate quantity index of

capital input we must weight each type of real service flow by its share in

the total value of capital input. Thus we must construct a service price

for each asset, which when multiplied times the corresponding stock yields

the value of the service flow for each type of a.aet. We follow Christensen

and Jorgenson (1969) in the specification of capital service prices. The

specification of service prices requires explicit treatment of taxes. For

tax purposes the Italian private domestic sector can be divided into business

enterprises and households. The household sector is not subject to direct

taxes on the capital service flow from its assets. Business enterprises

however, are subject to such direct taxation. In order to take this

difference into account, we must allocate the stock of residential structurus

between households and business enterprises and create distinct service

prices for each.

Using the imputation for owner-occupied rent given in the Annuario di

Contabilita Nazionale and the data on total rent in OECD, National Accounts,

we .compute owner-occupied implicit rent as a proportion of total rent. We

use these proportions to allocate our stock of residential structures butwcun

households and business enterprises. We estimate that the value of own~r­

occupied residential real estate attributable to land is 15% of the value of

owner-occupied residential structures. The rest of our total land stock is

allocated to business enterprises.
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TABLE 7

BENCHMARKS) RATES OF REPIACEMENT. AND PRICE INDEXES
EMPLOYED IN ESTIMATING CAPITAL

Asset Class 1963 Benchmark
(Billions of
1963 Lire)

Replacement
Rate

Deflator

"

t. Consumer Durables 6,369 0.200 Implicit Deflator,
ACN*

2. Non-residential 13,046 0.040 Implicit Deflator,
structures ACN

3. Producer Ourables 17',099 0.111 Implicit Deflator,
ACN

4. Residential Structures 24,769 0.017 Implicit Deflator)
ACN

5. Inven torte s 7,683 Investalent: Implicit
Deflator, ACN

Asset: Wholesale prh:e
index

6. Land 11,843 Implicit Deflator
assuming a (,:onstant
stock

* ACN refers to Annu_rio di Contabi1ita Nazionale, 1973, Istituto Centrale di
Statistica, Rome.



TABLE 8

ASSET PRICE INDEXES, 1952-1973

Year 1. Producer
Durable
Equipment

2. Non-Residential
S truG tures

3. Residential
Structures

4. Inventories 5. Consumer
Durables

6. Land

lq5~ .qlJ? .1118 .708 .Q'J6 ,8l7 ,75tt
1~~?» .q'JIJ .715f! .707 .q~2 ,820 ,7ttlIQS14 .AQh .71>2 ,735 .Q~U ,84l .77lI<:'C\~ .8AO .182 .750 .cn? .85b .785I<1S" • c. n(. .AOJ .771 .qIJA .88b ,80010 1:',7 .GlIb .~tQ

.1~Q .0157 .909 .81 Q195M .Q3C, .825 .7~Q .qIJn .929 .8ll,~-;c; .0' \ .~H .19Q

/
.Q12 .9415 .8U7l1bCo .915 .A~O : .~211 .Q~t ,955 .ab9

I. "" j .0 'r .P.7~ .P.a9 .023 .Q55 .895lQhi- .0lJ~ .Q11 • QJ7 .~151 .979 .9UIlq~3 1.0n(l 1 .000 t ,00(1" t.~(\t\ \.000 1.000, ~ t- :; 1.1\1" 1 .1 /)Q 1 • 1 I 1 1.0JO 1.('1110 1.078I .) ... t" , • 0 2'1 1 • 152 1 , t 11 1.(ls;n 1.0"5 1 , 114
'~f-t- 1 • (llJ~ 1 • 18 t 1.125 1.06~ 1,050 1.149tqt- 7 1.0il;i;J 1.tt2] 1,lbt 1./)"" 1 .0bO 1.201, q&t· 1.0"S I .257 1.19" 1.()b~ 1,07" 1.257lqh() I .0 0 0 L1S! 1.3011 I 1. 11 t) 1.093 1.3b4f, q 7."1 1.11l? t.">'1 t .507 1. I q 1 1• \ 5" 1.5:U, Q 7 ~ J .2 QQ t.tdl 1.587 1. ~ H 1.221 l.b28107;) I • 3~ 7 1.687 1.b6Q 1. 2~ t t.2~Q 1.733l.c;'7 0 1.0'7~ t • Q80 I.U17 2.010 ~
1"'71.

L/J1b 0'
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The household sector is not subject to direct taxe. on the capital

service flow from its assets. Indirect taxation, however, is levied on

the capital service flow in the form of property taxes. The capieal service

price for each asset in the household sector can be expressed as

where qK is the service price, qA is the asset price, r is the rate
, t , t t

of return or cost of capital, 0 is the rate of depreciation, and L t is the

rate of property taxation.

We assume that the rate of return is the same for all household assets.

We have an estimate of property compensation for household owned residential

structur~s and land. Thus we can equate this property compensation to the

capieal service price of residential structures times the lagged stock of

residential structures plus the capital service price of land times the

lagged stock of land. This gives us an equation where the household rate

of return is the only unknown. Solving for the rate of return we have an

expression in terms of property compensation, depreciation, revaluation,

property taxes, and asset value, where each term is a sum for residential

structures and land:

r t • (Property compensation - property taxes

- depreciation + revaluation)! value of

capital' stock at the end of last period.

We assume that this rate of return is also applicable to owner-utilized

consumer durables.
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Given the rate of return for household sector assets, we can Compute

capital service prices for residential structures, land, and consumer

durables. We construct a quantity index of household capital input as a

Divisia index of the capital services for these three assets. Finally,

we compute the implicit price for household sector capital input.

The derivation of capital service prices for assets held by the

household sector must be modified for the business enterprise sector due

.to direct taxation of business property compensation. The general form

for capital service price becomes

where ut is the effective rate of direct taxation on business net income

and z is the present value of depreciation allowances on a unit of new
t

investment. 3 Depreciation allowances are different from zero only for

durables and structures.

We assume that the rate of return is the same for all business assets.

Thus we can equate total property compensation to the sum of each capital

service price times the lagged capital stock of the corresponding asset.

Substituting the capital service price formulas into this expression yields

an equation where the rate of return is the only unknown. Solving for the

rate of return yields the following expression:

3
See Hall and Jorgenson (1967), (1971) for derivation of these results.
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r • (Property compensation - property taxes
t

- direct taxes - depreciation + revaluation)/

value of capital stock at the end of last period,

where each item is a sum for all six types of

business enterprise assets.

Our estimate of the effective rate of business enterprise direct taxes

is obtained as the ratio of corporate income taxes plus all business profits and

movable wealth taxes to business property income less taxes on business property

and the imputed value of depreciation allowances for tax purposes. Imputed

depreciation differs fro. depreciation for tax purposes in reflecting changes

in the present value of future depreciation allowances as well as the current

flow of depreciation allowances. The present value of depreciation deductions

on new investment depends on depreciation formulas allowed for tax purposes,

the lifetimes of assets used in calculating depreciation, and the rate of

return. We assume that the rate of return used for discounting future

depreciation allowances in the corporate sector is constant at ten

percent. Based on information given in A. Anderson & Comaany's, Tax and

Trade Guide. Italy we use straight-line depreciation and specify allowable

lifetimes for depreciation as 6.67 years for producer durables, and

33.3 years for both residential and nonresidential structures.
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We estimate the price of capital services for each asset employed

in the business sector by substituting the business rate of return into

the corresponding formula for the price of capital services. These

formulas also depend on acquisitio~ prices of capital assets, rates of

replacement, and variables describing the tax structure. The quantity

index of business capital input is computed as a Divisia index of the

quantity of capital services for the five types of assets, where the

weights are the relative shares of capital input in total business sector

property compensation. Finally, we compute the implicit price for business

sector capital input.

We construct the quantity index of capital input for the entire private

domestic economy as a Divisia index of the quantity indexes of (1) household

and (2) business enterprise capital input. The price index is computed as

the ratio of total property compensation divided by the quantity index. In

Table 9 we present the price and quantity indexes for capital input in the

private domestic economy along with the index of aggregate capital stock

and an index of capital input per unit of capital stock.

We construct the quantity index of total domestic business sector

factor input as a Divisia index of the quantity indexes of (1) labor input

and (2) capital input. The price index is computed as the ratio of total

factor compensation divided by the quantity index. In Table 10 we present

the price and quantity indexes of total factor input, as well as the relative

share of property outlay in total factor outlay.
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TABLE 9
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GROSS PRIVATE DOMESTIC CAPITAL INPUT, 1952-1973 (CONSTANT LIRE of 1')1,1\

Year 1. Private Domestic
Cap ita1 Stock

2. Capita 1 Input
Per Unit of
Capital Stock

3. Private Dome8t t..
tapitai Input
Price Index

4. Private Domestic
Capital Input
Quantity Index

1Q'iZ (19516.1 .9e.Q .(\87 ,480"1.8
lQ53 503119-.6 .972 .O~5 "1'05.7
lQ'5C1 514'1)8.3 .977 .Oq? I 50271.8
l Q r;S 52&81.9 .91'0 • , 0 '- 51&50.6
l°'ib 51.150&.7 .98\ • 1 01\ I 5J""5.~
t Q~n . 56522.0 .982 .tOQ 55511.0
,q5~

i
5871.12.2 57772.5I .983 • 11 3,

1959 .
b0911&.7 .983 • 117 59935.2IlQ61J I 0353b.1 .964 .\23 b2506.1

'Q~l J b68Qj.I.I .91'7 .133
, 66022.2

1,)~? I 7'OZ7. Q .q'H .130 7C1555.U
10,,3 I

I 75bc;Q.8 1.000 .139 75b5~.8I
lQbll ,

80809.2 1.012 .138 817b2.7
I

lQ&~ lUI787.4 1 .1.113 .13Q 85'H 1.6
10 bb 8809b.2 1.010 • 1~ 1 &901b.4
1967 91599.8 1 .01 t .11)8 92570.8
,9b" ~bllb3.4 J .01 5 .11,2 97"b3.1
1°6 0 1005 Q l.b 1.017 .170 102308.2
1970 1059 17 .5 1.018 .178 1107842.5
t 071 11\822.7 1.0lll .157 1144bl.9
\q72 11 bb51 .9 1.031 .lbG 120214.7
1973 121388.1 1.037 • 1,,~ 125914.8 w.-



TABLE 10

GROSS DOMESTIC FACTOR INPUT) ITALY) 1952-1973 (CONSTANT LIRE of 1963)

.~.car 1. Gross Private
Domestic
Factor Input
Price Index

2. Gross Private
Domestic '
Fac tor Inpu t
Quanti ty Index

3. Property
Compensa tion
Relative Share

, cu;.? .5i3 l cH41.i ."19!QS3 .5&6 /1 0
037.5 ~l.IiO~Q5lJ .5ij1 202(10.i :

.3'f~d, ~ I;; .6Jl Zor;OS.9 .~Ol·Q5b
I .b1& 20714.1 .39Q

~957 .704 211.162.7 , .400. Q5S .740 I 2t89 O.2 .40lI,Q5Q .764 I l25~15.4 ."07·c;~n .79& 23619'.2 .lJOCl
~Qel .848 l l1 096.4 .41f>\902 .Q~5 21)601.8 .415• yt- J 1.000 20 959.5 .3(69.Qt-&I 1.085 27:nU.5 .J7Q
~ Q05 1.163 20'771.0 .l85
lQ~O 1.219 I 217b6.b .3Qo
~C;b7, 1.289 I 29 O'§8.8 .390:908 l.llln I

30210.5 .391.q~q 1."b8 30 903.8 .(10"
• ~ 7 (l 1.590 12251.1 .37u

l.o>~Q"1 1.658 32751.4 .332 N
' ell 2 1.793 33110.6 .311''IT! l.ll" 3"067.2 .329
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5. Manhour Productivity and Total Factor
Productivity

The most commonly employed measure of productivity is the ratio of

real output to total manhours of labor input. This measure has the virtue

of simplicity but the defect that it may be very poorly related to our

view of increases in productivity as increases in the efficiency of the"

prod~ction process. A more satisfactory measure of economic efficiency

is total factor productivity, the ratio of real output to a quantity index

of the input of all productive factors. In Table 11 we present estimates

of manhour productivity and total factor productivity for the Italian economy.

Manhour productIvity is the ratio of our quantity. index of domestic business
•

production to total manhours. For ease of comparison we normalized this

ratio to 1.0 in 1963. Total factor productivity is the ratio of our quantity

indexes of domestic business production and domestic business factor input

derived in Sections 3 and 4,. respectively.

For purposes of comparison we present two alternative estimates of

total factor productivity in Table 12. The first variant of total factor

productivity is based on the work of Denison (1962), (1967), which does not

take into account the impact of changes in the composition of the aggregate

capital stock on factor input. Thus we compute an alternative quant~ty

index of total factor input as a Divisia index of labor input and the aggre-

gate capital stock. The second variant of total factor productivity is based

on the work of Solow (1960), which does not take into account changes in the

composition of the aggregate capital stock or the labor force. Thus we



34

TABLE 11

MANHOUR AND TOTAL FACTOR PRODUCTIVITY, ITALY.
1952-1973 (1963 = 1.000)

Year Manhour
Productivity

Total
Factor

Productivity

1952 .1,08 .718
1953' .blo .7ft3
,9-;" .04&9 .7ft~

19r;5 .704 .R23
19150 .70 1 .851
1~57 .754 • 111ft 1
lQ~d .79" .SqQ
t9t;q .832 .911
10 bv .845 .ca3·
1qed .905 .qfll
1902 .970 1 • OO~
10 e3 I.ClOO 1.0(\0
1Qo~ 1.0 ... 7 1.020
t9oC) t .22 r 1.07~

t9~b 1 .280 1.098
1q~7 1.341 1.t2q
1qc~ 1. il O5 1.1~6

191jC) 1.521 1.'92
1970 1.583 1."OD
1971 1.592 t.t5Q
1972 1.ftS!- 1.112
10 73 1.l'O2 1. C13

(
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TABLE 12

TOTAL FACTOR PRODUCTIVITY, ITALY, 1952-1973
(1963 .. 1. 000)

Year

1952
195~

1954
19SC)
195"
1~57

t9SP
tqr;Q
lQ,.,O
19"'1
t9b;l
19",3
19".,
1'HI r;
19f)t)
l'ib7
191,.'l
1qb9
1971'
1971
1q 72
IQ7,

Labor Services
and

Capital Stock

.7tll'

.755

.700

.81b

.ACl5

.8~5

.fl8~

.Q?t

.9.H

.975
1.002
1 .000
1.1125
t .ntH
1.103
1.134
1 .153
1.200
1.212
1.1&5
1.1AS
1.22q

Man Hours
and

Capital Stock

.b12

.717

.72"

.718

.8"tI

.817

."50

.8~J

.8qQ

.q~q

.q~8

1.000
\.040
1 • 1 15
1.15 t
1.~(\(\

1.238
1".301
1.340
1.307
1.351
1."?~
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compute an alternative quantity index of total factor input as a Divis!a

index of manhours (unadjusted for educational attainment) and capital stock.

The resulting ~o variants of total factor productivity are presented in

Table 12. It is clear that failure to account for compositional changes of

labor or capital input have a substantial impact on estimates of total factor

productivity.

Returning to our preferred measurement of total factor productivity,

we note that we can represent the input of capital and labor services as

products in terms representing the quality of capital and labor and the

quantity of capita1 and labor:

l

when Ks is the input of capital services, KA is aggregate capital stock,

Ls is the input of labor services, and LA is the "stock" of manhours used

in production. The ratios KS/KA and LsfL
A

indicate the quality of KA and

LA in the sense of services provided per unit of stock. These ratios

will change as a result of compositional changes in the stock. They are

presented in Table 13, normalized to 1.0 in 1963' for c01llParison. The labor

. quality index of L is of course the index of educational attainment

described in Section 4.

Our mealure of total factor productivity assumes that production in

the domestic business economy can be closely approximated by the relation

Y* • A* + WK* + WL*
K S L S '


